C utaneous leishmaniasis (CL) is an important vector-borne disease encountered globally (1) , with the potential to cause significant scarring. Leishmania species known to cause CL include Leishmania major, Leishmania tropica and Leishmania aethiopica, but CL can also be caused by species that cause visceral leishmaniasis. The parasite is transmitted through the bite of a diverse species of the female sandfly -Phlebotomus.
After an incubation period of approximately three to 12 weeks, CL begins as an erythematous papule that gradually develops into an ulcer. The lesion heals spontaneously over a period of six to 12 months, usually resulting in scar formation. L tropica and L major are clinically indistinguishable; however, L tropica infection is described as a 'dry' noduloulcerative lesion that persists longer and is relatively resistant to treatment. It can also cause leishmaniasis recidivans (new lesions appear around a healed lesion) in approximately 5% of individuals (2) .
The deployment of military personnel in Iraq, Kuwait and Afghanistan led to 522 parasitologically confirmed cases of CL reported by the United States Department of Defense between 2002 and 2004. Most of the cases were in soldiers deployed in Iraq, where L major predominates (3) . CL in Afghanistan is caused by L major and L tropica, with the most common vector being Phlebotomus sergenti. The two organisms causing CL differ in the spectrum of clinical diseases they cause, as well as in their response to therapy (4, 5) . L tropica is the most common cause of CL in Afghanistan. It may have recrudescence at the site of a healed scar, and on rare occasions, L tropica may lead to a systemic infection, as previously reported in American soldiers during operation Desert Storm (6,7).
The city of Kabul in Afghanistan is the world's largest focus of CL, with an estimated 67,500 to 200,000 new cases annually in a population of just over three million (approximate incidence of 2% to 5%) (5) . Cases of CL have also been reported in British, Dutch and German troops deployed to the city of Mazar-e Sharif (8) .
The optimal treatment of 'old world' CL depends on the site of the lesion, the number of lesions and personal preferences. Paromomycin has been shown to be less effective in achieving complete cure of L tropica; fluconazole has variable success rates, depending on the species, but is cheap and easy to administer (9, 10) . Local and systemic antimony therapy have shown superior results in studies from both Israel and Saudi Arabia (7, 11) . The efficacy of local warming achieved by application of a short-wave lamp has been demonstrated in a randomized controlled trial (12) conducted in Kabul. Oral miltefosine, an antitumour agent, has been used for treatment of visceral leishmaniasis in India and for mucocutaneous and CL in South America. The drug is contraindicated during pregnancy; concomitant oral contraceptives should be prescribed for women of child-bearing age (13) (14) (15) Afghanistan, in the city of Kandahãr. Before returning to Canada, he noted a lesion described as a painless 'pimple'. Over the course of three months, the lesion increased in size to 1 cm × 2 cm. It progressed further to a painful ulcer with serosanguineous discharge. He did not have accompanying fever, chills or other systemic symptoms, and was able to participate in all physical activities.
In Afghanistan, he initially received two courses of oral antibiotics without clinical improvement. The lesion at this point was painless, but bleeding with minor trauma was the chief complaint. Subsequently, a working diagnosis of pyoderma gangrenosum was entertained, and he was started on oral steroid treatment with further clinical deterioration. A skin biopsy revealed a hyperplastic epidermis with parakeratosis and focal ulceration. There were also structures seen that were suggestive of amastigote forms of Leishmania.
At this point, the patient was referred to an infectious disease specialist; by that time, the lesion had progressed further, measuring 3 cm × 2 cm. It appeared ulcerative with raised and erythematous borders ( Another lesion appeared on his left knee, followed by appearance of a third lesion, 2.6 cm in diameter, on the right elbow. A skin biopsy revealed granulomatous inflammation, and amastigotes were observed. Fluconazole did not cure the lesions, but they regressed after a four-week course of miltefosine, leaving typical scarring. 
DISCUSSION
Since 1991, deployment of military forces in Asia and the Middle East has led to reports of CL in deployed personnel. Although the disease is nonfatal, it can lead to substantial scarring and disfigurement. We report the first series of cases in Canadian soldiers deployed in the endemic leishmaniasis region of Afghanistan. The species found in these soldiers was L tropica (confirmed in two of the six cases), which is known to be associated with a longer disease course, greater tendency for recurrence (as evident in patient 2) and resistance to several agents, but rarely leads to systemic disease. Within the Leishmania genus, unique strains are thought to be present in different parts of the genus' geographical distribution range, with potentially divergent susceptibilities (7, 16) .
Pentavalent antimonials administered intralesionally or systemically are commonly used, but limited by toxicity and low compliance, as well as by the emergence of resistance (16) . The optimal management of L tropica-infected cases is not well defined, with studies from Turkey (10) and Israel (7) documenting lower response rates to fluconazole. The decrease in the size of the lesion in one of the patients (case 3), while he was receiving Malarone, could represent a response of the organism, but may be explained by the natural course of the infection. Further study of this oral agent for CL and potential prophylaxis may be warranted. The present case series documents failure to respond to fluconazole, a commonly used, well-tolerated oral agent for treatment of CL. Although antiparasitic susceptibility testing has not been definitively standardized, the organism was resistant to fluconazole in vitro, using a 96-well plate for antifungal susceptibility, as well as a novel luciferase tagging method (performed at the Centre de Recherche en Infectiologie du Centre de Recherche du CHUL and Département de Microbiologie, Faculté de Médecine, Université Laval, Laval, Quebec). Although there is documented efficacy of miltefosine against visceral leishmania in India, and mucocutaneous and CL from South America, few reports on its use for 'old world' CL are available. Reithinger et al (17) and Soto and Soto (18) reported a 63% response rate of L tropica to miltefosine in Afghanistan. Four of the patients responded to miltefosine, to which in vitro susceptibility was documented. One patient suffered gastrointestinal discomfort and withdrew therapy. Thus, miltefosine provides an orally available treatment option that may prove invaluable for the treatment of CL contracted in southern Afghanistan.
The present case series highlights the salient features of CL caused by L tropica, namely chronic skin ulceration and the propensity for recurrences. Physicians should consider CL in the differential diagnosis of ulcerative lesions in patients returning from endemic areas. The important feature of the specific organism isolated from these individuals is the failure to respond to fluconazole treatment causing prolonged skin ulceration. Although failure with fluconazole therapy is not unusual, the ease of administration and the well-studied safety profile make it a frequently used agent in this nonlifethreatening form of leishmaniasis. The observation of successful treatment with miltefosine may provide an alternative oral antiparasitic agent. Finally, the use of susceptibility testing to predict the outcome of treatment for this geographically diverse parasite should allow tailoring of an appropriate treatment strategy.
